Effects of intravitreal bevacizumab (Avastin) on the porcine retina.
To evaluate the effects of intravitreal bevacizumab (Avastin) on the porcine retina, with respect to structural alterations, expression of proteins involved in apoptosis (bax, caspase-3, caspase-9) and gliosis (vimentin, GFAP), expression of factors which influence the development of vascular edema (VEGF, PEDF), and of membrane channels implicated in retinal osmohomeostasis (Kir4.1, aquaporin-1, aquaporin-4). One eye of seven adult pigs received a single intravitreal injection of bevacizumab (1.25 mg). Control eyes received buffered saline. For light and electron microscopy, the eyes were prepared 3 (one animal) and 7 days (two animals) after injection. Retinal slices were immunostained against gliosis- and apoptosis-related proteins. The gene expression was determined in the neuroretina and the retinal pigment epithelium of the remaining four animals with real-time RT-PCR 2 days after injection of bevacizumab. Intravitreal bevacizumab did not induce alterations in the retinal structure, neither at light microscopic nor at electron microscopic level. The photoreceptors were well-preserved; no signs of photoreceptor damage or mitochondrial swelling were observed. Bevacizumab did also not induce reactive gliosis (as indicated by the unaltered immunolocalization of the glial proteins vimentin, GFAP, and glutamine synthetase) or apoptosis (as indicated by the unaltered immunolocalization of bax, caspase-3, and caspase-9). Intravitreal bevacizumab decreased the transcriptional expression of VEGF-A, and increased the expression of Kir4.1 in the neuroretina and pigment epithelium, and of PEDF in the pigment epithelium. Bevacizumab did not alter the transcriptional expression of GFAP, bax, caspase-3, VEGF receptor-1 and -2, and aquaporin-1 and -4. A single intravitreal injection of bevacizumab does not result in structural changes of the porcine retina, nor in induction of gliosis or apoptosis. The bevacizumab-induced transcriptional downregulation of VEGF and upregulation of Kir4.1 might protect the retina from the development of vascular and cytotoxic edema.